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The nervous S3'stcm of the head of the

larva of Co?-ydah/s cornutus Linn., con-

sists of

—

I. The supra-oesophageal ganghnor

cerebrum, and nerves.

3. The crura cerebri.

3. The sub-oesophageal ganglion or

cerebellum, and nerves.

4. The commissures.

5. Tlie vagus nerve.

I. The SUPRA-OESOPHAGEALGAN-

GLIA, OR CEREBRUM.—The supra-oes-

ophageal ganglia (fig. i. i) are situated

in the dorso-cephalad part of the head,

midway between the tips of the labruin

and the base of the head. They lie

dorsad of the oesophagus, and immedi-

ately entad of the dorsal body wall, be-

ing separated from it only by thin, deli-

cate layers of adipose tissue.

The supra-oesophageal ganglia, the

probable homologs of the vertebrate

cerebrum, tlifler greatly from the other

ganglia or nerve centres of the body.

They are a compound organ composed

of two distinct ganglia or hemispheres

connected together by a short, thick

commissure on the meson, but are some-

times described as a single ganglion.

These hemispheres are similar in out-

line, having an ovoid appearance. The
lateral ends of the hcmi,s]ihf'res taper

into the cerebral nerves. In the two-

year-old larva, the cephalo-caudal diam-

eter of the hemispheres is three-fourths

of a millimetre, and the two together

attain the length of two millimetres.

The ventro-latero-cephalad borders ot

the cerebriun are developed ventrad,

forming the crura cerebri, which con-

nect it with the sub-oesophageal gan-

glion.

The cephalad extremity of the aorta i.s

attached to the neurilemma, at tiie can-
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dad border of the supni-oesophageal

ganglia on the meson. The opening of

the aorta appears as is shown in the

phite, fig. I. 7, the dorsal wall having a

forked opening near the attachment of

the aorta to the neurilemma.

The supra-oesophageal ganglia are

supplied by two large tracheae lying

jDarallcl to the oesophagus (fig. iv, 4)

.

Each trachea sends three branches to

the ventral side of each hemisphere.

These branches divide and sub-divide,

ramifying to all parts of the hemispheres

(fig. iv). The supra-oesophageal gan-

glia are covered with a thin, delicate

curtain-membrane, the neurilemma.

The cerebral nerves. —The cerebral

nerves consist of two trunks of nerves,

which originate from two tracts at the

lateral apices of the supra-oesophageal

ganglia. The cephalad tract gives rise

to the antennal nerve, and also a small

integumentary nerve, and may therefore

be called the antennal tract. The caii-

dad tract gives rise to tlie optic nerves,

and may therefore be called the oj)tic

tract.

The aiitc7i7ial nerve. —The antennal

nerve (fig. i. 4) arises from the anten-

nal tract. It extends laterad a distance

of one and one-half millimetres, and

divides into a cephalad and a caudad

branch.

The cephalail branch (fig. i. 4. (t)

continues its course laterad, then ceph-

alad, and enters the antenna, supplying

it with nerves. It is therefore, prob-

ably, the tactile or sensor nerve of the

antenna.

The caudad Imuich (fig. i. 4. h) con-

tinues laterad, and enters the muscles o'"

the antenna in the head (fig. i. 9). At

the point of entering the muscles it di-

vides into several small branches. This

nerve is probably the motor nerve of the

antenna. Another small nerve (fig. i.

4. c) arises from the antennal tract, and

extends laterad a distance of two milli-

metres ; it then tll\ ides into two branch-

es. These branches pass dorsad of the

antennal muscles, and enter the integir

ment near the retinas of the e^'es.

The optic nerves. —The optic trinik

of nerves (fig. I. 5) arises from the optic

tract. This trunk extends laterad a

short distance and divides into seven

distinct branches, the optic nerves.

These branches continue their course

laterad, and are distributed one to each

of the seven retinas. It is an interesting

fact, that although there are seven ret-

inas, the external i)arts of only six

ocelli are develo[)ed. l"he presence of

the seventh retina and optic nerve can-

not be doubted, as it was observed in

many specimens of the one- and two-

year-old larvae. Fig. vi shows the

separation of the optic trunk into the

seven optic nerves. J'lie optic and an-

tennal nerxes are protected by a cover-

ing, the extension of the neurilemma

or theca (fig. Vi. 3) which covers the

sub- and supra-oeso])hageal ganglia and

nerves.

3. The crura cerebri. —The cr ira

cerebri or the cerebro-cerebellar com-

missures (fig. IV. 3 and fig. VII. 2) arc

two cords of nerve matter connecting

the sub- and supra-oesophageal ganglia,

and witli them encircle the oesophagus.
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They arise from the ventro-latero-ce-

plialad portions of tlie supra-oesophageal

ganglia, and extend ventrad, joining the

snb-oesophageal ganglion at its doi'so-

latero-cephalad borders. They are sim-

ilar in ontline and appearance to the

commissures of the bpdj'. They pre-

sent a convexity laterad and a concavity

mesad, corresponding to the cylindrical

outline of the oesophagus.

The crural nerves. —At the points

of departure of the crura cerebri from

the supra-oesophageal ganglia, each cms
gives ort" two nerves, the vagus and the

clypeo-labral (fig. i. 2, 3 and fig. iv. S,

9). The vagus nerve will be described

later as a special part of the nervous sys-

tem of the head.

The clypeo-labral ncri'cs. —The cly-

peo-labral nerves, two in nmnber, arise

one from each crus near its origin (fig.

I. 3). They extend cephalad and a little

mesad. Each gives otf" three small

liranches in the clypeus, and a fourth,

long branch whicii extends cephalad to

tlie base of the labrum and penetrates

the integument. After giving ofl' these

branches, the main trunk extends cepha-

lad into the labrum and may be termed

the labral nerve. This labral nerve di-

vides into several small branches near

the tip of the labrum. The largest of

these branches enters a labral palpus ( .''),

or probably a seta.

The crura cerebri are joined together

by a cord of nerve matter (fig. vii. 3)

one-half millimetre from their attach-

ments to the sub-oe.sophageal ganglion.

This cord or cross-nerve of the commis-

svu'es is dorsatl cjf the cephalad pait of

the sub-oesophageal ganglion, and is

entirely concealed by it. The cross-

nerve arises from the commissures and

like the commissures follows the outline

of the oesophagus, presenting a convex-

ity ventrad, and a concavity dorsad.

3. The sub-oesophageal gan-

glion, OR CEREBELLUM.—The sub-oes-

ophageal ganglion (fig. 11. i) is situti-

ted in the ventro-cephalad part of the

head, midway between the tips of the

labium and the base of the head. It

lies ventrad of the oesophagus, and is

separated from the ventral body-wall by

a layer of muscles and by adipose tissue.

The sub-oesophageal ganglion, the prob-

able homolog of the verteinate cere-

lielhmi, differs somewhat from the other

ganglia. It is iiearly cordate in outline,

with two apices pointing caudad and

terminating in the commissures. Its

cephalo-caudal diameter is one and one-

half millimetres, and its greatest width

is one millimetre, in the two-year-old

larva. It is connected to the supra-oes-

ophageal ganglia by the crura cerebri,

and to the other ganglia of the body by

the commissures. It is covered with a

thin, delicate curtain-membrane, the

neurilemma.

Tracheae also penetrate the body of

the ganglion, ramifying to all parts.

The cerebellar nerves. —The cerebel-

lar nerves consist of a pair each of labial,

gustatory, maxillary, and mandibular

nerves, and three other, unnamed pairs

of nerves.

The labial nerves. —The labial

nerves (fig. n. 3) originate from the ven-

tro-latero-ceplialad borders of the sub-
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oesophageal ganglion, and continue their

course ccphalad into the labium. At a

point one millimetre from the ganglion

two branches are given oft' laterad, one

from each nerve, which divide into sev-

eral small branches piercing the integu-

ment.

At a point two millimetres from the

ganglion two branches are given ofi",

one from each nerve, going cephalo-

laterad to the integument.

At a point three millimetres from the

ganglion the labial nerve separates into

two large branches, one extending to the

palpus, and one to the-distal end of the

ligula. The nerve of the labial palpus

enters that organ, and near its extrem-

ity separates into several small branch-

es. The ligular nerve continues cepha-

lad into the ligula, and near its extremity

divides into two or three small branches.

The nerve of the labial palpus gives off

a very small nerve at the point of enter-

ing the palpus.

The gustatory nerves. —The gusta-

tory nerves (fig. 11. 2), if they may be

so called, arise from the ccphalad border

of the sub-oesophageal ganglion, and

continue their course ccphalad into the

ligula, being in close relation to the floor

of the mouth. At a point three milli-

metres from the ganglion, at the caudad

part of the ligula, the nerves meet

on the meson, forming an arch. The
dextral nerve sends a small nerve laterad

about one and one-half millimetres from

the ganglion, while the sinistral ner\e

sends a branch laterad one millimetre

from the ganglion. Tlic two nerves, at

the point of changing tiieir couise from

cepiialad to mesad, give olV two branch-

es, one from each nerve. These

branchescontinuccephalo-laterad, pierc-

ing the floor of the mouth. These

branches also divide into several smaller

branches. The arch of the gustatory

nerves gives oft' two small nerves, going

ccphalad, which unite at a point one

millimetre from the arch. This united

nerve divides into three small nerves,

one going cephalad, and two going

cephalo-laterad. The gustatory nerves

and branches are very fine and delicate,

and are closely related to the integument

which forms the walls of the labium and

ligula.

T/ic fnaxillary nerves. —The maxil-

lary nerves (fig. 11. 5 and fig. iii) arise

from the ventro-latero-cephalad borders

of the sub-oesophageal ganglion as a

single trunk, which immediately divides

into four branches. These may be in-

dicated by the letters a. b, c. d. fig. 11.

5, and A, B, c, fig. III.

Nerve A (fig. lii), which is the

largest of the branches, forks at a point

about two millimetres from the gan-

glion. Both branches enter the max-

illa, going to its extremity, and one of

them enters the maxillary palpus.

Nerve b. —This branch ilividcs into

two branches, three millimetres from

the ganglion, one branch forking im-

mcdiatelv and going ce])hal,ul. The

other branch continues laterad, di\ i(ling

into several branches which pierce the

integument.

iVcrve c. —This branch forks two mil-

limetres from the ganglion, one branch

going cephahul to the maxilla, tlie nther
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branch going caiulad, giving branches

to the maxillary muscles in the head.

TIic cephalad branch divides into two

branches four and one-half millimetres

from the ganglion, both continuing their

course cephalad.

The fourth nerve (fig. 11. 5. d) is a

very small nerve which divides into two

branches entering the maxillary muscles.

77/c mandibular nerve. —The man-

dibular nerve (fig. 11. 4 and fig. v)

arises from the dorso-latero-cephalad

borders of the sub-oesophageal ganglion,

and continues laterad to the mandibles.

Before entering the mandibles three

branches are given oft" (fig. v. 2, 3, 4).

The first branch (fig. v. 3) gives ofl"

two nerves which go caudad, entering

the mandibular muscles.

The second branch (fig. v. 3) goes

laterad a short distance, then forks. Tlie

caudad fork, dividing into two branches,

enters the mandibular muscles. The
cephalad branch is united to a long nerve

going cephalad. This nerve forks one

and one-half millimetres from the base

of the mandibles. This nerve extends

caudad of its attachment to nerve 3

(fig. V), and enters a muscle. Just

caudad of its attachment to nerve 3 it

gives ofl" a very fine and delicate nerve

which goes cephalad into the mandibles.

Nerve 4 (fig. v) goes laterad two milli-

metres, then forks, one branch going cau-

dad to supply the mandibular muscles in

the head, tlie other branch going cepha-

lad into the mandibles. The mandibular

nerve gives oft" a branch at the point of

entering the mandibles, two branches

one and une-fointh millimetres from the

base of the mandibles, and then forks at

a point two and one-fourth millimetres

from the base into two branches, which

continue their course cephalad. The
more minute branches of the mandibular

nerve are shown in fig. v.

Other nerves. —A small nerve (fig.

II. 6) arises immediately caudad of the

attachment of the labial nerve on the gan-

glion, and divides into several branches

going to the adjacent muscles.

From the lateral borders of the sub-

oesophageal ganglion two nerves are

given ofl", one on each side, going cau-

dad parallel to the commissures (fig. n.

S). These nerves enter the perivisceral

cavity.

At the caudad part of the ligula,

three millimetres from the sub-oesopha-

geal ganglion on the meson, are at-

tached two long nerves going caudad

(fig. II. 7). These nerves are joined

to the labial nerves by neurilemma

and b}' two very fine nerves, one on

each side. At the ganglion each nerve

gives olT two small, delicate nerves

which are joined to nerve 6 (fig. 11).

The main branch continues caudad, liut

no caudal attachment was found. The

cephalad attachment of these nerves is

not shown in fig. 11, having been dis-

sected away to show the cephalad ex-

tremity of the gustatory nerves.

4. The commissures. —The cau-

dad end of the sub-oesophageal ganglion

terminates in two large white cords, the

commissiucs (fig. 11. 9, fig. vii. 4).

These commissures are similar to the

commissures of the body, and join the

sub-oesophageal ganglion to the first
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thoracic. Each commissure gives oil" a

nerve tliree and one-half millimetres

from the ganglion, going caudad. The
distance of these nerves from the gan-

glion varies however (fig. 11. o).

5. The vagus nerve. —The vagus

ncn'c of Corydalus cornittus arises as

two nei^ves from the crura cerebri, dor-

sad of the labial nerves (fig. i\'. 9).

These nerves pass cephalo-mcsad, form-

ing two arches, and unite in a ganglion

on the median line dorsad of the palate.

This ganglion (fig. i. 3, fig. iv. 2) is

sometimes called the frontal ganglion,

and is immediately cephalad of the

supra-oesophageal ganglion. The va-

gus nerve departs from the caudad part

of the ganglion, passes caudad between

the aorta and the oesophagus, and con-

tinues on the median line until it reaches

a point two millimetres caudail of the

frontal ganglion (fig. iv. 9). Here it

enters another ganglion smaller than the

frontal ganglion. This ganglion is also

situated on the median line between the

aorta and the oesophagus. Two nerves

depart from this ganglion, going latero-

caudad to the siiles of the oesophagus

(fig. I. 8, fig. IV. o). They continue

their course caudad until they reach the

pro-ventriculus, where they divide into

many branches.

The vagus nerve gives blanches to the

aorta in the head, and numerous nerves

are continually given olVlo the ocsojiha-

gus.

SEXUAL CHARACTERSIN THE CHRYSALIDS OF
INTERROGATIONIS.

GRArTA

RV MARYESTHER MURTFEI-PT. KIRKWOOD, MO.

The publication in Psvche for No-

vember-December 1SS3, V. 4, p. 103-

106, of the full text of Mr. Lintner's

interesting paper on "A new sexual

character in the pupae of some lepido-

ptera," reminds me of an observation

which I made last summer on the chrys-

alids of Grapta ifitcrrogationis.

Desirous of obtaining fresh specimens

of this species., I i)laced about a dozen

elm-feeding larvae in a rearing cage,

from which, in due time, I obtained

eleven chrysalids. These were, in res-

pect to color and ornamentation, of two

distinct sorts. The larger proportion

were of a dull, pale fuscous with darker

brown lateral stripes, dots and mark-

ings, without a trace of metallic orna-

mentation, while four were mucii paler

in general color, inclining to golilen

brown, each ornamented with llie eight

brilliant, pale-golden, papillose dorsal

spots by which this chrysalis is usualU

characterized. From each of the pale

and gilded chrysalids emerged a female^

while the seven dark and unornamcnted

ones gave forth males exclusively.

This observation may be a mere cor-

roboration of a well known fact con-

cerning the sexual characters of the

species, but if so I have not met with it,

or it has entirely escaped my memory.


